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© Closure for an air bag deployment opening. 



© A closure arrangement for an air bag deploy- 
ment opening formed in an auto interior, including a 
closure panel positioned in the opening and hinged 
along one side, with a frangible lock on the other 
side opposite the hinge, fractured by pressure ex- 
erted by the deploying inflatable cushion. In a first 
embodiment, the frangible lock is defined by a tab 
portion of a foam plastic core body of the closure 
panel protruding into a recess formed in an adjacent 
structure, or an additional lock attached to the can- 
nister, the tab fractured by being sheared off after 
the inflatable cushion contacts an inside protuber- 
^ance projecting from the inside of the closure panel 
^or additional lock attached to the cannister; and, the 
q hinge is provided by bending of an convoluted- 
CO shaped section of a formed aluminum layer defining 
^4 the inner side of the closure panel. In a second 
OP embodiment, a molded plastic panel member has an 
lO inward frangible flange with tabs secured to an air 
CO bag cannister or instrument panel structure to pro- 
©vide the lock, and the tabs are fractured by tensile 
loading created by deployment of the inflatable 
fij cushion. An inwardly directed integral hinging flange 
is also adapted to be connected to the air cushion 
cannister or instrument panel structure. 
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CLOSURE FOR AN AIR BAG DEPLOYMENT OPENING 



FIELD OF THE INVENTION 

This invention concerns closures and more 
particularly closures adapted to be operated by the 
deployment of an "air bag" through an opening in 
the interior structure of an auto, as in the instru- 
ment panel. 

BACKGROUND OF THE INVENTION 

Infiatable safety cushions, commonly known as 
"air bags", have been used as safety devices to 
protect the occupants of an automobile from injvry 
as a result of a crash. The "air" bag is inflated with 
a gas very rapidly, as a collision is occurring to 
provide impact protection for an occupant. In the 
passenger side designs, the air bag deploys into 
the passenger compartment through an opening 
formed in the instrument panel while on the driver's 
side, a steering wheel housed compartment is 
used. The air bag safely absorbs the momentum of 
the driver or front seat passenger moving forward 
within the passenger compartment during a crash. 

The cushion is stored uninflated in a compart- 
ment, and a closure is required to cover the de- 
ployment opening until activation. Such closure 
must be securely and permanently locked closed 
to protect against tampering with the air bag com- 
ponents such as to cause a malfunction. Particu- 
larly, the closure should not invite the placing of 
objects into the air bag compartment since these 
could become lethal projectiles when the air bag is 
deployed. 

It is also desirable that the post deployment 
state of the closure provide a certain indication of 
the fact of deployment of the air bag. 

At the same time, the closure must operate 
very reliably to open when needed, almost in- 
stantaneously and in such a way as to not interfere 
with proper deployment of the air bag. Thus only 
smooth contours should be contacted by the bag 
during deployment, avoiding the presence of sharp 
projections. 

Since deployment of the air bag must be com- 
plete within only a few milleseconds, a typical 
requirement is that the closure must be open within 
3 milliseconds, when operated by the pressure 
exerted by the air bag as it inflates, and thus a light 
weight structure is imperative. 

The system must operate very reliably over a 
wide range of temperatures and other environmen- 
tal conditions. For example, a -40 * C low and 
105° C high temperature standards have been pro- 
posed corresponding to commonly used design 



criteria applied to other automotive components, 
which temperature standards have not heretofore 
been met for air bag deployment opening closures. 
For reliability and cost considerations, a simple 
5 design must be employed, utilizing a minimum 
number of parts. It is important that hazardous 
fragments from the closure itself should not be 
directed into the passenger compartment upon de- 
ployment. 

w It is thus an object of the present invention to 

provide a simple, lightweight, and tamper resistant 
closure for an air bag deployment opening which 
does not interfere with proper deployment of the air 
bag. 

75 It is another object to provide such closure 

which operates reliably over a wide range of tem- 
peratures. 

A further object is to provide such a closure in 
which the pressure of the inflating air bag is ex- 

20 erted for optimal effectiveness to ensure reliable 
and consistent opening of the closure. 

Yet another object is to provide such a closure 
which involves a minimum number of moving parts, 
and which does not result in hazardous debris 

25 being showered into the passenger compartment 
upon opening, and which provides a certain indica- 
tion of the fact of air bag deployment. 



30 SUMMARY OF THE INVENTION 

These and other objects of the present inven- 
tion which will become apparent upon a reading of 
the following specification and claims are achieved 

35 by a closure defined at least in part by a substan- 
tially rigid panel member shaped to be fit within the 
deployment opening. 

The closure panel is formed with an integral 
hinging section along one side which operates to 

40 not interfere with adjacent structures, and one or 
more frangible portions are provided along the oth- 
er side which secure the closure panel in the 
closed and locked condition, but which fracture 
under the pressure exerted by an inflated air bag to 

45 allow the closure to be hinged open. 

One or more inwardly directed protuberances 
extend from the inside of the panel member, con- 
tacted by the deploying air bag so as to exert 
maximum opening pressure and reliably cause 

so fracture of the frangible portion and hinging open- 
ing of the closure. 

In a first embodiment, the panel member is 
formed of a rigid foam core underlain by a thin 
bendable sheet layer. A tab portion formed in the 
foam core projects from the other side of the panel 
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member and is received in a recess defined in part 
by a lip formed in the surrounding structure, the 
tab having a reduced thickness along a line of 
separation to define a frangible seam which shears 
under an accurately predetermined opening pres- 
sure applied by the inflating air bag. 

In this version, the integral hinging is created 
by bending of an extension strip of the bendable 
sheet layer, the strip fastened along the hinging 
axis to the adjacent edge of a structural support 
layer of the adjacent structure. The extension strip 
is formed with a convoluted shape such as an S- 
shaped portion, which straightens to provide clear- 
ance past the thickness of the instrument panel 
surface as the pivoting action occurs. 

The main portion of the foam core abuts 
against an underlying structural layer of the adja- 
cent structure, to provide adequate support for the 
closure to resist downward pressure. A clearance 
space between the tab and the underlying instru- 
ment panel assures that the frangible seam will not 
be stressed by any pressure applied on the clo- 
sure. 

The bendable layer is formed of a sheet of 
aluminum having a series of depressions to provide 
adequate stiffness for the closure pane! as a whole. 

The edge of the tab is held with tape or adhe- 
sive to eliminate any tendency for the separated 
tab or fragments thereof to be hurled free and 
create a hazard. 

In a second embodiment, the panel member is 
formed of a generally planar member having a 
series of inwardly projecting stiffening ribs in a 
direction extending from the opening to the hinged 
side of the panel. The member is also formed with 
downwardly projecting hinge and frangible flanges 
extending along the hinging and opening sides, but 
spaced inwardly, each secured to an air bag con- 
taining cannister. 

The frangible flange comprises a series of 
strips joined to the main portion of the ribbed 
member by a reduced thickness section junction, 
fracturing under the tensile stress exerted by the 
air bag pressing on protruding portions of the ribs 
located adjacent the opening side of the closure. 
The hinging flange is formed with grooves which 
allow it to buckle and enable the hinge side of the 
closure to move in and beneath the thickness of 
the adjacent structure, after which the closure is 
free to swing open without interference. 

In both versions, an outer decorative layer 
matches the finish of the adjacent structure, but in 
the second embodiment, a layer of soft foam pad- 
ding overlying the panel member is used to match 
the less stiff feel of a surrounding padding as 
typically used in an instrument panel. 



DESCRIPTION OF THE DRAWINGS 

FIGURE 1 is a fragmentary perspective view 
of an auto interior, illustrating a top mount instru- 
s ment panel located air bag installation utilizing a 
closure arrangement according to the present in- 
vention. 

FIGURE 2 is a view of the section taken 
through closure shown in FIGURE 1 along the line 
w 2-2, including fragmentary portions of the surround- 
ing instrument panel structure. 

FIGURE 3 is a plan view of the undersurface 
of the closure shown in FIGURES 1 and 2. 

FIGURE 2A is an enlargement of the fran- 
/5 gible seam portion of the section shown in FIGURE 
2. 

FIGURE 4 is a sectionai view of an installed 
closure according to a second embodiment of the 
present invention, with the closure shown partially 
20 open in phantom. 

FIGURE 5 is an enlargement of the sec- 
tioned area 5-5 in FIGURE 4. 

FIGURE 6 is a plan view of the frangible 
flange portion of the closure of FIGURE 4, shown 
25 separated from the remaining portions thereof. 

FIGURE 7 is a plan view of the hinging 
flange portion of the closure of FIGURE 4 shown 
separated from the remaining portions. 

30 DETAILED DESCRIPTION 

In the following detailed description, certain 
specific terminology will be employed for the sake 
of clarity and a particular embodiment described in 

35 accordance with the requirements of 35 USC 1 1 2, 
but it is to be understood that the same is not 
intended to be limiting and should not be so con- 
strued inasmuch as the invention is capable of 
taking many forms and variations within the scope 

40 of the appended claims. In particular, the invention 
will be shown used in a front passenger side air 
bag installation in the top of an instrument panel, 
but this is only by way of illustration, as the closure 
arrangement of the invention may be used with 

45 many different installations. 

FIGURE 1 illustrates the location of the closure 
10, recessed into a deployment opening formed 
into a top section of the instrument panel 12 of the 
automobile. The closure 10 is configured to match 

so the contours of the upper surface of the instrument 
panel as shown. 

FIGURE 2 depicts the details of construction of 
the generally rectangular closure 10 and the adja- 
cent portions of the surrounding instrument panel 

55 structure 12 in which is formed the opening 40 to 
allow deployment of the air bag (not shown) from a 
space 20 below the closure 10. The closure 10 is 
formed of a rigid panel member comprised of the 
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combination of a core body 14 of a lightweight rigid 
foam plastic, such as Dytherm (TM) Styrofoam 
(TM) plastic bonded to an inner supporting layer 18 
as may be constructed of a formed sheet of alu- 
minum, which strengthens the panel member and 
provides a durable surface immediately above the 
space 20. The stiffening effect is enhanced by a 
series of formed depressions 22 arranged across 
the width of the closure 10. 

An outer skin 16 matching the instrument panel 
finish such a vinyl, is bonded to the outer surface 
of the core body 14. 

The closure 10 is formed with contour features 
24 matching the adjacent contours of the instru- 
ment panel 12. 

The instrument panel 12 is also constructed of 
a three layer sandwich of an outer vinyl layer 1 1 , a 
foam core body 13, underlain by the reinforcing 
structural support layer 38, which has the rectangu- 
lar opening 40 formed therein defining the opening 
through which the air bag is deployed, and which is 
covered by the closure 10 configured to be interfit 
therewith. 

The closure 10 is hinged along one edge 24 
(here at the rear) so as to be swung up from 
opening 40 along the one side to enable deploy- 
ment of the air bag through the opening 40. Hing- 
ing means is provided for this purpose, constituted 
by a rearwardly projecting convoluted shaped ex- 
tension strip 26, shown in an "S" of the aluminum 
support layer 18. The extension strip 26 has a 
straight terminal portion 27 secured beneath a 
clamping plate 28 compressed beneath a spaced 
series of bolts 30 and washers 32. Bolts 30 pass 
through holes 34 formed in terminal section 27 and 
are threadably received in mounting posts 36 in- 
tegral with structural support plate 38 underlying 
the instrument panel 12. 

A lip 41 is formed along the edge of the 
terminal section 27 impeding tear out of the bolts 
30 through the holes 34. 

The S-section 26 holds the closure 10 down in 
its closed position, but is extensible under the 
pressure of contact with the air bag to move the 
one hinging side of the closure 10 up and enable 
clearance past the interfit portion of the instrument 
panel 12 and closure 10, as shown in phantom at 
61 in FIGURE 2. 

The front and side edges of the closure 1 0 and 
the front and side edges of the opening 40 are 
formed with interfit overlapping lips 42, 44. Lip 44 
of the instrument panel 12 lies beneath the lip 42 
of the closure 10, so that the front and side edges 
of the closure 10 are supported by the instrument 
panel 12. 

The pivoting opening of the closure 10 about 
the hinge means is controlled by a frangible seam 
located along the front edge 46 of the closure 10. 
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The frangible seam is comprised of a projecting 
tab portion 48 integral with the foam core body 14, 
received within a recess 50 formed into the adja- 
cent instrument panel structure 12. The recess 50 

5 is defined by an overlying lip portion 52 of a 
projecting web 54 integral with the structural sup- 
port layer 38 forming a part of the instrument panel 
12. A shoulder 56 is formed in the core body 14 
adjacent the tab 48 which rests on the structural 

w panel 38 to support the same. The tab 48 is 
relieved to provide a clearance space 58 between 
the structural panel 38 and the tab 48, insuring that 
the tab 48 cannot be stressed by downward pres- 
sure on the closure 10. 

is The tab 48 extends for a limited portion of the 

width of the rear edge of the closure 10, and 
further has a narrowed portion formed by a pair of 
vee grooves 60 located at the desired line of sepa- 
ration. This location is at the interface between the 

20 rear edge of the closure 10 and the adjacent edge 
of the instrument panel 1 2. 

The area of cross section between the grooves 
60 is calculated to give the proper shearing 
strength for opening of the closure 10 at the proper 

25 bursting pressure applied by the air bag. 

To secure the tab 48 to the inside surface of 
web 54, the rear edge of the tab 48 is covered with 
a strip of double faced adhesive tape 62 or a 
quantity of adhesive to prevent escape and/or frag- 

30 mentation of the tab 48 after it is sheared off, and 
hence avoid launching of the tab 48 or. fragments 
thereof into the auto interior when the closure 10 is 
opened. 

It is critical that the closure 10 respond reliably 
35 to the shearing pressure exerted by the deploying 
air bag, and for this purpose a protuberance 64 is 
formed by the inside surface of the closure 10, 
located immediately adjacent to the frangible. seam. 
This insures that the air bag will make contact with 
40 the closure 10 at a defined location whereat it can 
exert maximum shearing pressure to the frangible 
seam. 

Accordingly, the air bag will shear the tab 48 
from the remaining portions of the body core 14, 
45 and force open the closure by bending and 
straightening of the S-section 26, pivoting the clo- 
sure 10 open to allow deployment of the air bag. 

The design is lightweight and simple, yet will 
operate very reliably over a wide range of con- 
so ditions, including at extremely low temperatures. 

Referring to FIGURES 4-7, a second embodi- 
ment of the present invention is shown. 

The closure 100 of the second embodiment 
also is configured to be fit within a deployment 
55 opening 102 formed in the instrument panel 104 to 
cover the opening when in its normal closed posi- 
tion. 

The closure 100 also includes an inner contact 

4 
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surface 106 for the air bag, here provided by a 
molded plastic member having a generally planar 
layer portion 108, a series of stiffening transverse 
inner ribs 110 and outer webs 112 bridging a 
contour matching step 114 in the planer layer por- s 
tion 108. The layer portion 108 also includes an 
integral frangible flange 116 and a hinging flange 
118 extending inwardly from the inside of the clo- 
sure 100, and parallel to the opening and hinging 
sides of the closure 100, but spaced inwardly w 
thereof. The frangible flange 116 includes one or 
more tabs 120 integral with the layer portion 108, 
joined by reduced cross-section areas 122. The 
frangible flange 116 is fastened to an air bag 
containing cannister 124 by a strip portion 126 is 
joining the tabs 120 at their ends opposite the ares 
122. The strip 126 has a series of holes 128, each 
adapted to receive a fastener 130 securing the 
same to the side of the air bag cannister 124 
beneath a clamping plate 137. The air bag can- 20 
nister 124 is mounted beneath the instrument panel 
104, aligned with the opening 102, by conventional 
structure not shown in FIGURE 4. 

The hinging flange 118 comprises a depending 
strip also formed with a series of holes 132 receiv- 25 
ing fasteners 134 securing the same to the op- 
posite side of the air bag cannister 124 beneath a 
clamping plate 135, with a strengthening rib 133 
preventing tear out of the fasteners 134. A series of 
grooves 136 extend across the hinging flange to 30 
create a line of weakening to cause the hinging 
flange 1 1 8 to buckle, enabling the end 1 38 to snap 
under the adjacent structure of the instrument pan- 
el 104 as the opening end 140 lifts up, and there- 
after enable free swing up of the closure 100 35 
without interference. 

In this embodiment, a soft foam pad layer 142 
overlies the rigid panel member 108, matching the 
less stiff feel of the conventional instrument panel 
pad. The outer layer is wrapped with a decorative 40 
vinyl layer 144, matching the vinyl layer 146 
wrapped around the instrument panel 104. 

The ribs 106 extend out to create a protuber- 
ance adjacent the frangible flange 116, so that 
contact of the deploying air bag therewith is in- 45 
sured. establishing effective tensile breaking pres- 
sure on the areas 122. This produces reliable frac- 
turing of the flange 116 and opening of the closure 
100. 

Thus a tamper proof frangible lock has been 50 
provided for a hinged closure fit to a deployment 
opening, which is simple and yet has been found 
to be reliable over a wide range of temperature and 
other conditions. 

No projections are contacted by a deploying air 55 
bag, nor hazardous debris generated upon open- 
ing. A smooth outer appearance, and an opening 
free, tamper resistant exterior is also provided. 
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Claims 

1. A closure arrangement for an opening de- 
fined within an auto interior structure, said opening 
adapted to accommodate deployment of an inflat- 
able safety cushion through said opening, said 
closure arrangement comprising: a closure panel 
member configured to be interfit into said opening; 
hinging means operatively associated with one side 
of said closure panel to enable outward pivoting of 
said closure panel away from said opening; fran- 
gible locking means extending along another side 
of the said closure panel member than said side 
associated said hinging means, said frangible lock- 
ing means normally locking said closure panel to 
prevent hinging open of said closure, said frangible 
locking means comprising interfit projecting and 
recess rigid portions each respectively affixed to 
one of said auto interior structure or said closure 
panel member mating together to create a lock 
therebetween preventing hinging opening of said 
closure panel by shear loading of said projecting 
portion, said projecting portion shearing free upon 
exertion of a predetermined outward pressure on 
said closure panel member applied by said inflat- 
able cushion as it begins to be deployed towards 
said opening. 

2. The closure arrangement according to claim 

1 wherein said closure panel member includes a 
rigid foam plastic core body and wherein said 
frangible locking means includes a tab comprising 
said projecting portion, said tab integral with said 
core body and also includes a recess formed in 
said auto interior structure comprising said recess 
portion, said recess receiving said tab portion, said 
tab portion placed under shearing stress applied 
thereacross by said pressure applied by said de- 
ploying inflatable cushion. 

3. The closure arrangement according to claim 

2 wherein said tab is formed with opposing grooves 
reducing the transverse thickness thereof along the 
length thereof. 

4. The closure arrangement according to claim 
2 or 3 wherein said adjacent portions of said inte- 
rior structure includes a metal sheet layer having a 
portion underlying said tab. with a clearance space 
therebetween, said metal sheet portion extending 
beneath the main part of said core body to support 
the same against inward pressure exerted on said 
closure panel. 

5. The closure arrangement according to claim 
2, 3 or 4 further including an adhesive connection 
between said tab and said recess acting to prevent 
said tab from escaping said recess after shearing 
off of said tab. 

6. The closure arrangement according to any- 
one of claims 2 to 5 wherein said closure core 
body is constructed of Dytherm plastic. 
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7. The closure arrangement according to any- 
one of the foregoing claims wherein an inside sur- 
face of said closure pane! member is formed with 
inwardly extending protuberance located adjacent 
said frangible locking means, said protuberance 
located to be contacted by said inflatable cushion 
during deployment thereof, 

8. The closure arrangement according to any- 
one of the foregoing claims wherein said closure 
panel is formed with a core body of foamed plastic, 
an inside layer of sheet aluminum, and an outside 
finish layer. 

9. The closure arrangement according to claim 
8 wherein said hinge means comprises a portion of 
said inside layer extending beyond said core body 
along said one side of said closure panel, and 
means fixing said portion to the adjacent instru- 
ment panel structure, bending of said portion pro- 
viding a hinging action. 

10. The closure arrangement according to 
claim 9 wherein said portion is convoluted, to en- 
able movement of said one side of said closure 
panel member out of said opening by straightening 
of said convoluted shape, with bending thereof 
producing pivoting of said closure panel member 
out of said opening. 

11. A closure arrangement for an opening de- 
fined within an auto interior structure, said opening 
adapted to accommodate deployment of an inflat- 
able safety cushion through said opening, said 
closure arrangement comprising: a closure panel 
member configured to be interfit into said opening; 
hinging means operatively associated with one side 
of said closure panel to enable outward pivoting of 
said closure panel away from said opening; fran- 
gible locking means extending along the other side 
of the said closure panel member opposite said 
hinging means, said frangible locking means nor- 
mally locking said closure panel to prevent hinging 
open of said closure, but fracturing free upon exer- 
tion of a predetermined outward pressure applied 
by said inflatable cushion as it begins to be de- 
ployed towards said opening; said closure panel 
member comprises a molded plastic member hav- 
ing an integral, inwardly directed frangible flange 
extending along said other side of said closure 
adapted to be secured to an air bag cannister, said 
frangible flange having one or more areas of re- 
duced thickness tensioned by deployment of said 
air bag so as to be fractured and release said other 
side of said closure. 

12. The closure arrangement according to 
claim 11 further including an integral hinging flange 
extending inwardly and along said one side of said 
closure adapted to be fastened to said air bag 
cannister. 

13. The closure arrangement according to 
claim 11 or 12 wherein said frangible flange com- 



prises a series of spaced tabs joined to the molded 
plastic panel member at a junction therewith com- 
prising said areas of reduced thickness. 

14. The closure arrangement according to 
5 claim 11, 12 or 13 wherein said hinging flange is 

formed with one or more grooves extending across 
the width thereof to produce a line of reduced 
stiffness, enabling buckling of said hinging flange 
and dropping of said one side beneath said adja- 
w cent interior structure. 

15. The closure panel according to anyone of 
claims 11 to 14 further including a soft foam pad 
mounted atop said molded plastic member. 

16. The closure arrangement according to any- 
75 one of claims 11 to 15 wherein said plastic mem- 
ber is formed with a series of elongated stiffening 
ribs extending transversely from side to side. 

17. The closure arrangement according to 
claim 16 wherein said ribs protrude downward to a 

20 greater extent on the end adjacent said frangible 
flange, whereby said air bag first contacts said end 
of said ribs adjacent said frangible flange upon 
deployment thereof. 

25 
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© A closure arrangement for an air bag deploy- 
ment opening (40) formed in an auto interior, includ- 
ing a closure panel (10) positioned in the opening 
(40) and hinged along one side (24), with a frangible 
lock on the other side opposite the hinge, fractured 
by pressure exerted by the deploying inflatable 
cushion. In a first embodiment, the frangible lock is 
defined by a tab portion (48) of a foam plastic core 
body (14) of the closure panel (10) protruding into a 
recess (50) formed in an adjacent structure (12), or 
an additional lock attached to the cannister, the tab 
(48) fractured by being sheared off after the inflat- 
able cushion contacts an inside protuberance (64) 
projecting from the inside of the closure panel (10) 
or additional lock attached to the cannister; and, the 
hinge is provided by bending of an convoluted- 
shaped section (26) of a formed aluminum layer (18) 
defining the inner side of the closure panel (10). In a 
second embodiment, a molded plastic panel mem- 
ber has an inward frangible flange (116) with tabs 
secured to an air bag cannister (124) or instrument 
panel structure (104) to provide the lock, and the 
tabs are fractured by tensile loading created by 
deployment of the inflatable cushion. An inwardly 
directed integral hinging flange (118) is also adapted 



to be connected to the air cushion cannister (124) or 
instrument panel structure (104). 




Xerox Copy Centre 



BNSDOCID: <EP 0358230A3J_> 



BEST AVAILABLE COPY 



J 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 



EP 89 11 6676 



Category 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION ant. CI.5 ) 



DE-A-3800652 (TOYOTA J I DOSHA 
K.K. , TOYOTA, AICHI.JP) 

* column 3, line 48 - page 5, line 45; figures 
1-5 * 

EP-A-235383 (DR. ING. H. C. F. PORSCHE 
AKTIENGESELLSHAFT) 

* abstract; claims 1-9; figures 1, 2, 7, 9 * 
US-A-3966227 (CAMERON) 

* column 2, line 6 - column 4, line 52; figures 
1-4 * 

PATENT ABSTRACTS OF JAPAN 

vol. 7, no. 217 (M-245)( 1362) 27 September 1983, 
& JP-A-58 110338 (TOYOTA JIDOSHA KOGYO K.K.) 30 
June 1983, 

* the whole document * 



1, 2, 3, 
6. 8, 9, 
11 



1, 2, 4, 
6, 8-10 



B60R21/20 



1, 2, 4 



TECHNICAL FIELDS 
SEARCHED (Int. CI.5 ) 



B60R 



The present search report has been drawn up for all claims 



PI see of search 

THE HAGUE 



Date of completion of the search 

11 SEPTEMBER 1990 



D'SYLVA C. 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 



: member of the same patent family, corresponding 
document 



DOCID: <EP 0358230A3_I_> 



BEST AVAILABLE COPY 



